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1
LIFTING CAP

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a divisional application of U.S. appli-
cation Ser. No. 12/016,700 filed Jan. 18, 2008, which claims
the benefit of Japanese Patent Application No. 2007-011356,
filed Jan. 22, 2007, the entire contents of each of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an endoscopic procedure
instrument (a lifting cap) for endoscopic resection of a dis-
eased site in the digestive tract.

Priority is claimed on Japanese Patent Application No.
2007-011356, filed Jan. 22, 2007, the content of which is
incorporated herein by reference.

2. Description of Related Art

Endoscopic mucosal resection (EMR, hereinafter), in
which a diseased site is resected endoscopically, is available
as a general method for treating disease of the digestive tract.
More specifically, the technique of endoscopic submucosal
dissection, (ESD, hereinafter), is a method in which a dis-
eased site is resected by incising the mucosa surrounding the
diseased site and then separating away the submucosa. This
method is known as a reliable endoscopic treatment that
enables complete resection of the diseased site.

When performing this type of ESD, a syringe is employed
to inject the healthy mucosa surrounding the diseased site
with physiologic saline, etc., causing the diseased site to
elevate. In this state, an incision is then made between the
diseased site and the healthy mucosa using a high frequency
incising instrument such as a high frequency blade or snare
(see Japanese Patent Application, First Publication No. 2004-
261372, for example). In this case, the diseased site is first
lifted up to a sufficient position. Then, in order to adequately
hold the area to be cut at the boundary between the diseased
site and healthy tissue, and to create an appropriate area of
resection in the case where the diseased site is a flat or
depressed shape, the transparent cap attached to the front end
of the endoscope is inserted under the mucosa, and, as the
mucosa is being elevated, the submucosa is incised using a
high-frequency incising instrument.

SUMMARY OF THE INVENTION

The endoscope procedure instrument according to the
present invention is provided with a tube part that is cylindri-
cal in shape and attaches to the front end of the endoscope,
this tube part having a slit provided to the side surface thereof
extending along the direction of the central axis; and a grasp-
ing member that is disposed to the tube part extending along
the aforementioned slit, for holding a biologic tissue with
respect to the endoscope.

The endoscope procedure instrument according to the
present invention is provided with a tube part that is cylindri-
cal in shape and attaches to the front end of an endoscope; a
grasping member for holding a biologic tissue with respect to
the endoscope; and a transfer member for moving the holding
position of the biological tissue into contact with or away
from the tube part by moving the grasping member.

In the endoscope procedure instrument according to the
present invention, it is preferable that a slit extending along
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2

the central axis be provided in the side surface of the tube part,
and that the grasping member be disposed within this slit.

In the endoscope procedure instrument according to the
present invention, it is preferable that the grasping member be
provided extending along the central axis of the tube part, and
that the transfer member be provided with a support member
that is connected to the tube part, extends along the central
axis and through which the grasping member is inserted in a
freely advancing and retracting manner.

In the endoscope procedure instrument according to the
present invention, it is preferable that the grasping member be
provided extending along the central axis of the tube part, and
that the transfer member be in contact with the tube part and
be able to move the front end side of the grasping member
from the disposed position thereof, toward or away from the
direction of the normal line of the outer peripheral surface of
the tube part.

In the endoscope procedure instrument according to the
present invention, it is preferable that the transfer member be
provided with a support member at a first position on the base
end side of the tube part through which the grasping member
is inserted in a freely advancing and retracting manner with
respect to the tube part; and a connector that is provided
extending along the grasping member, one end of which is
pivot supported about a first rotational axis at a second posi-
tion on the tube part that is farther toward the front end side
than the aforementioned first position, and the other end of
which is pivot supported about a second rotational axis on the
front end side of the grasping member.

In the endoscope procedure instrument according to the
present invention, it is preferable that the grasping member be
provided extending along the central axis of the tube part, and
that the transfer member be provided with a support member
at a first position on the base end side of the tube part through
which the grasping member is inserted in a freely advancing
and retracting manner with respect to the tube part, while at
the same time restricting movement of the grasping member
in the radial direction; and an inflatable balloon that is pro-
vided to a second position on the grasping member or the tube
part that is farther toward the front end than the first position.

Further, in the endoscope procedure instrument according
to the present invention, it is preferable that the tube part be
provided with a tube main body that is positioned with respect
to the front end of the endoscope, and a tongue piece that is
pivot supported in a freely rotating manner with respect to the
tube main body, and that the transfer member be formed
extending along the central axis and be provided with an
operating member, the front end of which is connected to the
tongue piece at a position that is separated from the position
of pivot support for the tube main body and the tongue piece.

In the endoscope procedure instrument according to the
present invention, it is preferable that the grasping member be
provided with a pair of forceps; an operation wire for carrying
out opening/closing manipulation of the pair of forceps; and
a sheath through which the operation wire can be inserted in
a freely advancing or retracting manner.

In the endoscope procedure instrument according to the
present invention, it is preferable that the grasping member be
provided with a pair of forceps; an operation wire for open-
ing/closing manipulation of the pair of forceps; and a sheath
through which the operation wire is inserted in a freely
advancing/retracting manner; and that, with the tube part
attached to the endoscope, the grasping member be disposed
in the slit so as to enable visual confirmation of the opening/
closing operation of the pair of forceps via the endoscope.

Further, in the endoscope procedure instrument according
to the present invention, the grasping member is preferably
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provided with a tube member; and a needle that is inserted
from the front end of the tube member in a freely projecting or
retracting manner.

In the endoscope procedure instrument according to the
present invention, it is preferable that the grasping member be
provided with a tube member and a suction source that is
connected to the tube member.

In the endoscope procedure instrument according to the
present invention, it is preferable that the normal line of the
front end surface of the tube member be formed so as to
incline in and extend along a direction that separates from the
central axis of the tube part when progressing in the direction
of the front end of the tube part.

Further, in the endoscope procedure instrument according
to the present invention, it is preferable to provide the grasp-
ing member with an irregular portion, and that this irregular
portion being provided to the surface of the tube part.

The endoscope procedure instrument according to the
present invention is provided with a procedure instrument
that is inserted into the biological tissue along with the endo-
scope, and which has a front end part for holding the biologi-
cal tissue; a connector that connects the front end part of the
procedure instrument to the front end part of the endoscope in
a manner which permits the front end part of the procedure
instrument to move closer to or away from the front end part
of'the endoscope; a first rotational axis that pivot supports the
connector and the front end part of the endoscope; and a
second rotational axis that pivot supports the connector and
the front end part of the procedure instrument.

Further, in the endoscope procedure instrument according
to the present invention, it is preferable that the front end part
of'the endoscope be provided with a tube part that attaches to
the front end of the endoscope in a freely attaching and
releasing manner, and at which the connector is pivot sup-
ported about the first rotational axis.

Further, in the endoscope procedure instrument according
to the present invention, it is preferable that the connector
revolve with respect to the front end part of the endoscope via
advancing/retracting manipulation of the procedure instru-
ment with respect to the endoscope.

In the endoscope procedure instrument according to the
present invention, it is preferable that the front end part of the
procedure instrument be farthest separated from the endo-
scope by revolving the connector to a position where the first
rotational axis and the second rotational axis are disposed
together in the direction where they are perpendicular to the
central axis of the endoscope.

In the endoscope procedure instrument according to the
present invention, it is preferable to provide the front end part
of'the procedure instrument with a pair of forceps, and that the
pair of forceps be pivot supported by the second rotational
axis and be disposed so as to rotate in a freely opening/closing
manner about the second rotational axis.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a plane view showing the lifting cap according the
first embodiment of the present invention.

FIG. 2 is a plane view including a partial cross-section
showing the lifting cap according to the first embodiment of
the present invention.

FIG. 3 is a schematic diagram showing the action of the
lifting cap according to the first embodiment of the present
invention.

FIG. 4 is a plane view of essential parts showing the lifting
cap according to the second embodiment of the present inven-
tion.

10

15

20

25

30

35

40

45

50

55

60

65

4

FIG. 5 is a schematic diagram showing the action of the
lifting cap according to the second embodiment of the present
invention.

FIG. 6 is a schematic diagram showing the action of the
lifting cap according to the second embodiment of the present
invention.

FIG. 7 is a plane view of essential parts showing the lifting
cap according to the third embodiment of the present inven-
tion.

FIG. 8 is a side view of essential parts showing the lifting
cap according to the third embodiment of the present inven-
tion.

FIG. 9 is a schematic diagram showing the action of the
lifting cap according to the third embodiment of the present
invention.

FIG. 10 is a schematic diagram showing the action of the
lifting cap according to the third embodiment of the present
invention.

FIG. 11 is a side view showing a modification of the lifting
cap according to the third embodiment of the present inven-
tion.

FIG. 12 is a view showing another modification, and the
action thereof, of the lifting cap according to the third
embodiment of the present invention.

FIG. 13 is a plane view of essential parts showing another
modification of the lifting cap according to the third embodi-
ment of the present invention.

FIG. 14 is a side view of essential parts showing the lifting
cap according to the fourth embodiment of the present inven-
tion.

FIG. 15 is a schematic diagram showing the action of the
lifting cap according to the fourth embodiment of the present
invention.

FIG. 16 is a schematic diagram showing the action of the
lifting cap according to the fourth embodiment of the present
invention.

FIG. 17 is a side view of essential parts showing a modifi-
cation of the lifting cap according to the fourth embodiment
of the present invention.

FIG. 18 is a schematic diagram showing the action of a
modification of the lifting cap according to the fourth
embodiment of the present invention.

FIG. 19 is a schematic diagram showing the action of a
modification of the lifting cap according to the fourth
embodiment of the present invention.

FIG. 20 is a side view of essential parts showing the lifting
cap according to the fifth embodiment of the present inven-
tion.

FIG. 21 is a schematic diagram showing the action of the
lifting cap according to the fifth embodiment of the present
invention.

FIG. 22 is a side view of essential parts showing the lifting
cap according to the sixth embodiment of the present inven-
tion.

FIG. 23 is a side view of essential parts showing the lifting
cap according to the seventh embodiment of the present
invention.

FIG. 24 is a plane view showing the lifting cap according to
the seventh embodiment of the present invention.

FIG. 25 is a schematic diagram showing the action of the
lifting cap according to the seventh embodiment of the
present invention.

FIG. 26 is a side view of essential parts showing the lifting
cap according to the eighth embodiment of the present inven-
tion.
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FIG. 27 is a side view of essential parts showing a modifi-
cation of the lifting cap according to the eighth embodiment
of the present invention.

FIG. 28 is a side view of essential parts showing another
modification of the lifting cap according to the eighth
embodiment of the present invention.

FIG. 29 is a schematic diagram showing the action of the
lifting cap shown in FIG. 28.

FIG. 30 is a side view of essential parts showing the lifting
cap according to another embodiment of the present inven-
tion.

FIG. 31 is a schematic diagram showing the action of the
lifting cap shown in FIG. 30.

FIG. 32 is a view showing the endoscope procedure instru-
ment, and the action thereof, in accordance with an ESD
procedure.

FIG. 33 is a view showing the endoscope procedure instru-
ment, and the action thereof, in accordance with an ESD
procedure.

FIG. 34 is a view showing another endoscope procedure
instrument, and the action thereof, in accordance with an ESD
procedure.

FIG. 35 is a view showing another endoscope procedure
instrument, and the action thereof, according to FIG. 34.

FIG. 36 is a view showing another endoscope procedure
instrument, and the action thereof, in accordance with an ESD
procedure.

FIG. 37 is a view showing another endoscope procedure
instrument, and the action thereof, in accordance with an ESD
procedure.

FIG. 38 is a view showing another endoscope procedure
instrument in accordance with an ESD procedure.

FIG. 39 is a view showing the action of another endoscope
procedure instrument in accordance with an ESD procedure.

FIG. 40 is a view showing the action of another endoscope
procedure instrument in accordance with an ESD procedure.

FIG. 41 is a view showing the action of another endoscope
procedure instrument in accordance with an ESD procedure.

FIG. 42 is a view showing the action of another endoscope
procedure instrument in accordance with an ESD procedure.

FIG. 43 is a view showing the action of another endoscope
procedure instrument in accordance with an ESD procedure.

FIG. 44 is a view showing the action of another endoscope
procedure instrument in accordance with an ESD procedure.

DETAILED DESCRIPTION OF THE INVENTION
First Embodiment

The first preferred embodiment of the present invention
will now be explained with reference to FIGS. 1 through 3.

As shown in FIGS. 1 and 2, a lifting cap (endoscope pro-
cedure instrument) 1 according to this embodiment is pro-
vided with a tube part 3 that is cylindrical in shape and
attaches to the front end of the endoscope E. The tube part 3
has a slit 2 that is formed in its side surface extending along
the direction of the central axis C. This lifting cap 1 is further
provided with a grasping member 5 that is disposed to the
tube part 3 extending along the slit 2 and is for holding a
biological tissue relative to the endoscope E.

The tube part 3 is provided with a soft hood 6, the base end
of which attaches to the front end of the endoscope E, and a
cylindrically shaped, transparent, hard cap 7 which connects
to the front end of the hood 6. The front end surface 7A of the
cap 7 is inclined with respect to the central axis C of the tube
part 3. In other words, this front end surface 7A has a distal
point 7a, which is farthest removed from the hood 6, and a
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6

proximal point 75, which is closest to the hood 6. The slit 2 is
provided at the distal point 7a on the front end surface 7A of
the cap 7.

The grasping member 5 is provided with a pair of forceps
8A 8B that are pivot supported by end cover 8; an operator 11
for performing the opening/closing manipulation of the pair
of forceps 8A,8B via an operation wire 10; and a flexible
sheath 12 through which the operation wire 10 is inserted in a
freely advancing and retracting manner. The sheath 12 is
disposed so as to lie along the endoscope E. The operator 11
is provided with an operator main body 11A and a slider 11B
that is disposed in a freely advancing and retracting manner
with respect to the operator main body 11A. The base end of
the sheath 12 is connected to the operator main body 11A, and
the base end of the operation wire 10 is connected to the slider
11B.

When the tube part 3 is connected to the end of the endo-
scope E, the end cover 8 of the grasping member 5 is disposed
in the slit 2 of the tube part 3 so that it is as to permit viewing
of'the opening/closing operation of the pair of forceps 8A,8B
via the endoscope E.

Next, the action of the lifting cap 1 according to this
embodiment will be explained using as an example the case
where performing an ESD procedure employing the afore-
mentioned lifting cap 1.

First, an endoscope E, to the end of which is attached the
tube part 3 of the lifting cap 1, is inserted to reach the vicinity
of the targeted diseased site X, and a syringe needle, not
shown in the figures, is introduced into the abdominal cavity
via the endoscope E. Physiologic saline is then injected into
the submucosa S of the diseased site X, elevating the diseased
site X.

Next, as disclosed in Japanese Patent Application, First
Publication No. 2004-261372, a publicity known high-fre-
quency blade, not shown in the figures, is introduced endo-
scopically and an initial incision is made by opening a hole in
the part of the mucosa M surrounding the diseased site X.
Next, in this arrangement, the blade, not shown, is advanced
while being supplied with a high frequency current, thereby
widening the initial opening to a specific size. The cut open-
ing CU formed in the mucosa M near the diseased site X is
then brought into contact with a different blade, not shown,
and the submucosa S of the diseased site X is cut and sepa-
rated away.

Next, by bending manipulation of the endoscope E, the
position of the cap 7 is adjusted so that the slit 2 of the cap 7
becomes located at the uppermost position of the tube part 3.
The position of the tube part 3 is then adjusted while being
inclined so as to pass under the cut opening CU. Following
positioning, the slider 11B is advanced relative to the operator
main body 11A, causing the pair of forceps 8A,8B to open.
The cut opening of the mucosa M is thereby interposed
between the pair of forceps 8A,8B. In this arrangement, the
slider 11B is then retracted back toward the operator main
body 11A, causing the pair of forceps 8A.8B to close and
thereby grip the mucosa M therebetween.

Next, as shown in FIG. 3, by positioning the mucosa M on
the tube part 3 without changing the relative position of the
mucosa M and the tube part 3, the mucosa M is raised up,
securing the field of view from the front of the tube part 3. The
submucosa S in front of the tube part 3 is then cut and
separated away using the blade. Once the incision has been
extended to a specific length, the above-describe operation is
repeated, so that cutting of the submucosa S progresses as the
cut opening CU of the mucosa M is gripped between the pair
of forceps 8A,8B.
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After the entire diseased site X has been resected, the
diseased site X is held with gripping forceps or the like, not
shown, and is endoscopically removed, bringing the proce-
dure to a close.

With this lifting cap 1, when incising the submucosa S, in
the case where the tube part 3, attached to the endoscope E,
has been passed under the mucosa M, the mucosa M is then
lifted up with the pair of forceps 8A,8B, and is held so as to
permit viewing of the submucosa S from the front via the
endoscope E. Further, since the front cover 8 of the grasping
member 5 is disposed in the slit 2, it is possible to carry out the
procedure while visually confirming the grasping state of the
mucosa M by the pair of forceps 8A, 8B from the inner side of
the tube part 3 via the endoscope E.

Accordingly, when incising the submucosa S, it is possible
to carry out endoscopic operations while continuously main-
taining the endoscopic field of view.

In addition, since the grasping member 5 is provided with
a pair of forceps 8A,8B, it is possible to grip the biological
tissue between the pair of forceps 8A,8B by means of advanc-
ing and retracting manipulation of the operation wire 10 with
respect to the sheath 12.

Second Embodiment

Next, the second embodiment of the invention will be
explained with reference to FIGS. 4 through 6.

Note that compositional elements that are the same as those
of the first embodiment will be assigned the same numeric
symbol and an explanation thereof will be omitted here.

The point of difference between the first and second
embodiments is that, in the second embodiment, the lifting
cap 20 is provided with a transfer member 21 for moving the
grasping member (procedure tool) 5 so that the holding posi-
tion of the biological tissue can be moved into contact with or
away from the tube part 3.

As shown in FIGS. 4 and 5, the transfer member 21 is in
contact with the tube part 3 and is designed to move the
orientation of the front end of the grasping member 5 outward
and in the radial direction of the tube part 3. In other words,
this transfer member 21 is provided with a support member 22
that is in contact with the hood 6 on the base end of the tube
part 3 (first position), and through which the sheath 12 of the
grasping member 5 can pass in a freely advancing and retract-
ing manner with respect to the tube part 3, this support mem-
ber 22 at the same time restricting movement in the radial
direction of the tube part 3; and a linking member (connector)
26 that is provided extending along the grasping member 5,
one end of which is pivot supported via a first rotational axis
23 at a position on the cap 7 of the tube part 3 that is farther
forward than the hood 6 (second position), and the other end
of'which s pivot supported via a second rotational axis 25 that
is disposed to the front cover 8 of the grasping member 5.

This linking member 26 is designed so that the pair of
forceps (front ends) 8A,8B of the grasping member 5 are
farthest separated from the endoscope E when the first rota-
tional axis 23 and the second rotational axis 25 are revolved to
positions at which they are both aligned in a direction per-
pendicular to the central axis C of the endoscope E.

The support member 22 is provided with a ring-shaped
support main body 22A which engages with the hood 6, a
portion of this support main body 22A projecting out in the
radial direction from the hood 6, wherein an insertion hole
22a is formed for permitting insertion of the sheath 12 along
the direction of the central axis C; and an externally attached
tube 22B, the front end of which is connected to the support
main body 22A so as to communicate with the insertion hole
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22a. The pair of forceps 8A,8B are pivot supported on the
second rotational axis 25 and are disposed so as to rotate
about the second rotational axis 25 in a freely opening and
closing manner.

Next, the action of this lifting cap 20 according to the
present embodiment will be explained while following
through an ESD operation in the same manner as in the first
embodiment.

First, the tube part 3 of the lifting cap 20 is attached to the
front end of the endoscope E with the linking member 26
positioned so as to lie along the central axis C, and is inserted
to the vicinity of the targeted diseased site X, and the diseased
site X is elevated.

An initial incision to form an opening in the part of the
mucosa M surrounding the diseased site X is made, and a
blade, not shown, is then advanced while being supplied with
high frequency current. The initial opening is widened to a
specific size. In this way, the cut opening CU formed in the
mucosa M near the diseased site X is brought into contact
with a different blade, not shown, and the submucosa S of the
diseased site X is cut and separated away.

At this time, the pair of forceps 8A, 8B are opened and the
cut opening CU of the mucosa M is positioned between the
pair of forceps 8 A, 8B. The slider 11B is then retracted toward
the operator main body 11A, causing the pair of forceps 8A,
8B to close and thereby grip the mucosa M therebetween.
Then, as in the case of the first embodiment, the mucosa M is
positioned with respect to the tube part 3, and the sub-
mucosa S in front of the tube part 3 is cut and separated away
using the blade.

Once a specific length of submucosa S has been cut, the
sheath 12 is pulled toward the proximal side as the cut open-
ing CU of the mucosa M continues to be gripped by the pair
of'forceps 8A,8B. As the sheath 12 moves toward the base end
side, the axial tension imparted on the front cover 8 generates
arotational torque that causes the linking member 26 to rotate
around the first rotational axis 23. In this case, because the
sheath 12 is flexible, the linking member 26 rotates around